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(57)Abstract: 

PROBLEM TO BE SOLVED: To express a large space 
with no distortion in a facility install space made 
compact as much as possible based on three- 
dimensional (3D) graphic data expressing an object 
space by previously correcting the distortion to be 
generated when extracted two-dimensional(2D) image 
data are projected from a viewpoint position different 
from viewpoint position relation with a projection plane 
to a projection plane having the equivalent relation with 
the projection plane. 

SOLUTION: First of all, the 2D image data extracted 
from the 3D graphic data expressing the object space as 
a perspective direct projection picture onto the 
projection plane crossing at any arbitrary angle are 
projected from the viewpoint position equivalent with the 
viewpoint position relation with the projection plane onto 
the projection plane having the relation equivalent with 
the projection plane by projection planes S1 and S2 and 
video projection equipment P1 and P2. Next, the 2D 

image data edited to be distorted for previously avoiding the distortion, which is generated in 
the case of projection from the viewpoint position different from the viewpoint position relation 
with the projection plane onto the projection plane having the relation equivalent with the 
projection plane, are projected by projection planes S3-S8 and video projection equipment PS- 
PS. 
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JP-A- 10- 177660 
* NOTICES * 

5 JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 
10 2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

[Claim(s)] 

[Claim l]From three-dimensional graphical data showing object space, 
two-dimensional image data corresponding to predetermined viewpoint data, An 

15 image generation method distorted-ization-edited so that distortion produced when it 
projects to a projection surface which has a relation equivalent to said surface of 
projection from a view position which extracts as a projection to arbitrary surfaces of 
projection, and is different from a view position relation to said surface of projection in 
extracted two-dimensional image data may be amended beforehand. 

20 [Claim 2]From three-dimensional graphical data showing object space, 
two-dimensional image data corresponding to predetermined viewpoint data, It 
extracts according to each as a projection to at least two surfaces of projection which 
cross at arbitrary angles, An image generation method distorted- -ization-edited so that 
distortion produced when it projects to a projection surface which has a relation 

25 equivalent to said surface of projection from a view position which is different from a 
view position relation to said surface of projection in at least one side among extracted 
two-dimensional image data may be amended beforehand. 

[Claim 3]An image generating device which is provided with the second image editing 
means distorted- -ization-edited so that distortion produced when it projects to a 
30 projection surface characterized by comprising the following may be amended 
beforehand, and is constituted. 

The first image editing means that extracts two-dimensional image data 
corresponding to predetermined viewpoint data from three-dimensional graphical data 
showing object space as a projection to arbitrary surfaces of projection. 
35 A relation equivalent to a view position which is different from a view position relation 
to said surface of projection in two-dimensional image data extracted by said first 
image editing means to said surface of projection. 

[Claim 4]An image generating device which is provided with the second image editing 
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means distorted- -izatioir edited so that distortion produced when it projects to a 
projection surface characterized by comprising the following may be amended 
beforehand, and is constituted. 

The first image editing means that extracts two-dimensional image data 
5 corresponding to predetermined viewpoint data from three-dimensional graphical data 
showing object space according to each as a projection to at least two surfaces of 
projection which cross at arbitrary angles. 

A relation equivalent to a view position which is different from a view position relation 
to said surface of projection in at least one side among two-dimensional image data 

10 extracted by said first image editing means to said surface of projection. 

[Claim 5]From three-dimensional graphical data showing object space, it corresponds 
to predetermined viewpoint data, A virtual reality experiencing device provided with 
the first movie projector style projected to a projection surface which has a relation 
equivalent to said surface of projection from a view position equivalent to a view 

15 position relation [ image data / which was extracted according to each as a projection 
to at least two surfaces of projection which cross at arbitrary angles / 
two-dimensional] to said surface of projection. 

[Claim 6]From three-dimensional graphical data showing object space, it corresponds 
to predetermined viewpoint data, It is extracted as a projection to arbitrary surfaces of 

20 projection, A virtual reality experiencing device provided with the second movie 
projector style which projects said two-dimensional image data 
distorted"ization-edited so that distortion produced when it projects to a projection 
surface which has a relation equivalent to said surface of projection from a different 
view position from a view position relation to said surface of projection might be 

25 amended beforehand. 

[Claim 7] A virtual reality experiencing device comprising: 

From three-dimensional graphical data showing object space, it corresponds to 
predetermined viewpoint data, The first movie projector style projected to a projection 
surface which has a relation equivalent to said surface of projection from a view 
30 position equivalent to a view position relation [ image data / which was extracted 
according to each as a projection to at least two surfaces of projection which cross at 
arbitrary angles / two-dimensional ] to said surface of projection. 

The second movie projector style which projects said two-dimensional image data 
distorted- -ization-edited so that distortion produced when it projects to a projection 
35 surface which has a relation equivalent to said surface of projection from a different 
view position from a view position relation to said surface of projection might be 
amended beforehand. 

[Claim 8]A virtual reality experiencing device given in seven from claim 5 which 
comprises an intersecting plane of the fifth page in transverse plane of four directions 
40 where a transverse plane has been arranged at the depth side to a predetermined view 
position which said surface of projection faces said object space. 
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[Claim 9]Frora three-dimensional graphical data showing object space, 
two-dimensional image data corresponding to predetermined viewpoint data, Extract 
as a projection to arbitrary surfaces of projection, and extracted two-dimensional 
image data, A recording medium with which two-dimensional image data 
5 distorted --ization-edited so that distortion produced when it projects to a projection 
surface which has a relation equivalent to said surface of projection from a different 
view position from a view position relation to said surface of projection might be 
amended beforehand was recorded. 

10 [Detailed Description of the Invention] 



[Field of the Invention] This invention about the image generation method, an image 
generating device, and a virtual reality experiencing device in detail, For example, 
based on the three-dimensional graphical data which expresses a target building for 
15 the purpose of performing assessment, such as a building, etc., It is related with the 
image generation method which generates the picture for projection to at least two 
projection surfaces which cross at arbitrary angles, an image generating device, and 
the virtual reality experiencing device provided with the movie projector style which 
projects the generated picture. 



[Description of the Prior Art]In recent years, in the planning phase or the design stage, 
the prior evaluation examination to the appearance and introspection of a building, etc. 
are tried using the landscape simulation by computer graphics (it is hereafter 
described as "CG".). it is however, like a building - a large - when aimed at a scale 
25 thing, only by displaying a CG image on a small monitoring device, since it is hard to 
grasp original spatial breadth and feeling of a scale, an understanding has a limit, and 
a planned intention may fully be unable to transmit to a partner. Then, it is possible to 
try the landscape simulation as for which a feeling of presence occurs more using 
virtual reality (it is hereafter described as "VR".) art, and as a display for it, The 
30 virtual reality experiencing device using the dome shape screen shown in drawing 13, 
the arch type screen shown in drawing 14, and the core box screen of the rear 
projection system shown in drawing 15 is proposed. 




[Problem(s) to be Solved by the Invention] However, there were the following problems 
35 in each conventional virtual reality experiencing device mentioned above. That is, in a 
dome shape screen method, when large-scale hardware is needed and institution 
capacity projects the image of not only becoming large but a skyscraper etc., it curves 
perpendicularly and is visible. When an arch type screen method is adopted, since 
projection of the upper and lower sides cannot be performed, it cannot project so that a 
40 field of view may be covered. When the core box screen method by rear projection was 
adopted, there were problems " since it not only cannot perform projection of the 



[0001] 



20 [0002] 
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upper and lower sides, but the frame supporting a screen is reflected to a screen, it is 
hard com in g to see. The purpose of this invention cancels a fault conventionally which 
was mentioned above, and is at the point of providing the image generation method, 
image generating device, and virtual reality experiencing device which can express 
5 between the skies which do not have distortion in the compactest possible institution 
installation space, based on the three-dimensional graphical data showing object space. 
[0004] 

[Means for Solving the ProblemHn order to attain this purpose, the first feature 
composition of an image generation method by this invention, From three-dimensional 

10 graphical data showing object space as indicated to claim 1 of a column of a claim. 
Two-dimensional image data corresponding to predetermined viewpoint data is 
extracted as a projection to arbitrary surfaces of projection, It is in a point 
distorted-ization-edited so that distortion produced when it projects to a projection 
surface which has a relation equivalent to said surface of projection from a view 

15 position which is different from a view position relation to said surface of projection in 
extracted two-dimensional image data may be amended beforehand. The second 
feature composition of an image generation method by this invention, From 
three-dimensional graphical data showing object space as indicated to claim 2 of a 
column of a claim. Two-dimensional image data corresponding to predetermined 

20 viewpoint data is extracted according to each as a projection to at least two surfaces of 
projection which cross at arbitrary angles, It is in a point distorted-ization-edited so 
that distortion produced when it projects to a projection surface which has a relation 
equivalent to said surface of projection from a view position which is different from a 
view position relation to said surface of projection in at least one side among extracted 

25 two-dimensional image data may be amended beforehand. 

[0005]The first feature composition of an image generating device by this invention, 
The first image editing means that extracts two-dimensional image data 
corresponding to predetermined viewpoint data from three-dimensional graphical data 
showing object space as a projection to arbitrary surfaces of projection as indicated to 

30 claim 3 of a column of a claim, Two-dimensional image data extracted by said first 
image editing means, It is in a point which is provided with the second image editing 
means distorted- -ization-edited so that distortion produced when it projects to a 
projection surface which has a relation equivalent to said surface of projection from a 
different view position from a view position relation to said surface of projection may 

35 be amended beforehand, and is constituted. The second feature composition of an 
image generating device by this invention, From three-dimensional graphical data 
showing object space as indicated to claim 4 of a column of a claim. The first image 
editing means that extracts two-dimensional image data corresponding to 
predetermined viewpoint data according to each as a projection to at least two surfaces 

40 of projection which cross at arbitrary angles, Among two-dimensional image data 
extracted by said first image editing means, at least one side, It is in a point which is 
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provided with the second image editing means distorted-ization-edited so that 
distortion produced when it projects to a projection surface which has a relation 
equivalent to said surface of projection from a different view position from a view 
position relation to said surface of projection may be amended beforehand, and is 
5 constituted. 

[0006]The first feature composition of a virtual reality experiencing device by this 
invention, It corresponds to predetermined viewpoint data from three-dimensional 
graphical data showing object space as indicated to claim 5 of a column of a claim, It is 
in a point provided with the first movie projector style projected to a projection surface 

10 which has a relation equivalent to said surface of projection from a view position 
equivalent to a view position relation [ image data / which was extracted according to 
each as a projection to at least two surfaces of projection which cross at arbitrary 
angles / two-dimensional ] to said surface of projection. The second feature composition 
of a virtual reality experiencing device by this invention, It corresponds to 

15 predetermined viewpoint data from three-dimensional graphical data showing object 
space as indicated to claim 6 of a column of a claim, It is in a point provided with a 
movie projector style which projects said two-dimensional image data 
distorted-'ization-edited so that distortion produced when it projects to a projection 
surface which has a relation equivalent to said surface of projection from a view 

20 position which is extracted as a projection to arbitrary surfaces of projection, and is 
different from a view position relation to said surface of projection might be amended 
beforehand. The third feature composition of a virtual reality experiencing device by 
this invention, It corresponds to predetermined viewpoint data from three-dimensional 
graphical data showing object space as indicated to claim 7 of a column of a claim, 

25 Two-dimensional image data extracted according to each as a projection to at least two 
surfaces of projection which cross at arbitrary angles, The first movie projector style 
projected to a projection surface which has a relation equivalent to said surface of 
projection from a view position equivalent to a view position relation to said surface of 
projection, It is in a point provided with the second movie projector style which 

30 projects said two-dimensional image data distorted- -ization-edited so that distortion 
produced when it projects to a projection surface which has a relation equivalent to 
said surface of projection from a different view position from a view position relation to 
said surface of projection might be amended beforehand. The fourth feature 
composition of a virtual reality experiencing device by this invention is at a point 

35 which comprises the above-mentioned first in an intersecting plane of the fifth page in 
transverse plane of four directions to a predetermined view position which said surface 
of projection faces said object space in addition to the third feature composition as it 
was indicated to claim 8 of a column of a claim. 

[0007]As having indicated the first feature composition of a recording medium by this 
40 invention to claim 9 of a column of a claim, From three-dimensional graphical data 
showing object space, two-dimensional image data corresponding to predetermined 
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viewpoint data, Extract as a projection to arbitrary surfaces of projection, and 
extracted two-dimensional image data, It is in a point that two-dimensional image 
data distorted- -ization-edited so that distortion produced when it projects to a 
projection surface which has a relation equivalent to said surface of projection from a 
5 different view position from a view position relation to said surface of projection might 
be amended beforehand was recorded. 

[0008]The operation is explained below. For example, when performing prior 
examination to appearance and introspection of a building, etc., the first image editing 
means, As opposed to three-dimensional graphical data showing object space 

10 generated beforehand, If predetermined viewpoint data which defines a view position 
and direction which should be evaluated is inputted, illustrating which passed that 
surface of projection by making into a look an altitude to a surface of projection 
arbitrarily set up from that viewpoint data ■■ a field, i.e., view space, is demarcated, 
three-dimensional graphical data contained in this view space is transformed as a 

15 fluoroscopy direct projection to said surface of projection, and it extracts as 
two-dimensional image data. Here, central projection means projection when distance 
of a viewpoint and a surface of projection is limited, means here projection when direct 
projection has a right-angled angle which direction (optical axis) of a look and a 
surface of projection accomplish, and says projection when fluoroscopy direct 

20 projection combines them. Now, when it projects to a projection surface which has a 
relation equivalent to said surface of projection from a view position equivalent to a 
view position relation [ image data / which was extracted by said first image editing 
means / two-dimensional ] to said surface of projection, become similar figures 
geometrically, and it will be distorted and will project correctly [ there is nothing and ], 

25 but. When it projects to a projection surface which has a relation equivalent to said 
surface of projection from a view position un-equivalent to a view position relation to 
said surface of projection, image distortion will occur. For example, when projecting 
from an oblique direction to a projection surface by a case as an optic axis of an optical 
system for projection over a projection surface has said look and a certain angle and 

30 shifted, it corresponds. In this case, image distortion produced in a projection surface 
will be beforehand amended by performing distorted- ized edit of an inverse 
characteristic beforehand by the second image editing means to two-dimensional 
image data extracted by said first image editing means. 

[0009]From predetermined viewpoint data inputted to three-dimensional graphical 
35 data showing object space. A transverse plane constitutes a surface of projection where 
above-mentioned fluoroscopy direct projection is made from an intersecting plane of 
the fifth page in transverse plane of four directions arranged at the depth side, The 
first movie projector style is constituted so that it may project to a projection surface 
which has a relation equivalent to said surface of projection from a view position 
40 equivalent to a view position relation [ image data / corresponding to the fifth page 
obtained about each surface of projection / two-dimensional ] to each surface of 
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projection. When an evaluator looks at a projection surface which consists of the 
equivalent view position in an intersecting plane of the fifth page in transverse plane 
of four directions, It becomes possible to realize virtually architectural space which is 
full of presence, and according to the movie projector style which comprises such a 
5 projection surface and a movie projector machine, between the skies can be expressed 
in the compactest possible institution installation space. 

[0010]However, it may be actually difficult to install two or more movie projector 
machines projected to each projection surface in an equivalent view position. Although 
there are generally a film projection machine etc. as a slide projection machine and an 

10 animation as a still picture as a movie projector machine, it is because each of these 
needs predetermined exclusive space. Then, if it installs so that it may project to a 
projection surface which has a relation equivalent to said surface of projection from a 
view position un- equivalent to a view position relation [ machines / arbitrary / movie 
projector ] to said surface of projection, a problem of movie projector machine 

15 installation will be solved. And if distorted'ized edit of an inverse characteristic is 
beforehand performed by the second image editing means to two-dimensional image 
data extracted by said first image editing means as mentioned above, Even if it is a 
case where it projects to a projection surface which has a relation equivalent to said 
surface of projection from a view position un-equivalent to a view position relation to 

20 said surface of projection, it becomes screenable in the state where there is no image 
distortion. That is, the second movie projector style which projects said 
two-dimensional image data distorted- -ization-edited so that distortion produced when 
it projects to a projection surface which has a relation equivalent to said surface of 
projection from a view position un-equivalent to a view position relation to said surface 

25 of projection might be amended beforehand is provided. 
[0011] 

[Effect of the Invention] As explained above, according to this invention, based on the 
three-dimensional graphical data showing object space, the image generation method, 
image generating device, and virtual reality experiencing device which can express 
30 between the skies which do not have distortion in the compactest possible institution 
installation space can be provided now. 
[0012] 

[Embodiment of the Invention] Hereafter, the image generation method, image 
generating device, and virtual reality experiencing device concerning this invention 

35 are explained based on a drawing. As shown in drawing 4 from drawing 1, the virtual 
reality experiencing device consists of the image projector machines P which a 
transverse plane projects from the front-face side in the orthogonal plane in transverse 
plane of four directions arranged at the depth side corresponding to the screen (it is 
hereafter described as "the projection surface S".) arranged at case shape, and each 

40 projection surface S. If it explains in full detail, the space scale which comprises said 
box-like projection surface S, As 5.6 m in width, 2.1 m in height, and depth of 1.8 m 
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are consisted of by the size settled in the usual general office capacity and it is shown 
in drawing 5, Transverse -plane Si which comprises the second page of right and left, 
S2, upper surface S3, S4, As it changes in the orthogonal plane of a total of eight sheets 
of undersurface S5, Se, left surface S7 that comprises the first page each, and right face 
5 Ss and is shown in drawing 3 from drawing 1, it is made to correspond to each 

projection surface S, and eight sets (Pi, , Ps) of the image projector machines P are 

installed. Establish the seat for experiencing persons in the right-and-left middle 
position of the near-side opening of said box-like projection surface S, and it is 
considered as the evaluation positions R, The video information projected from each 

10 image projector machine P (Pi, , Ps) so that the image reflected in all the projection 

surfaces S may be in sight with a sense of togetherness for the experiencing person 
who took a seat to the evaluation positions R is beforehand generated by the 
below-mentioned image generation method or the image generating device. It has 
realized the compact optical system using a wide-angle lens (not shown) and the 

15 reflector M while using a slide projector, in order for said image projector machine P to 
make high resolution in said image side S. The section is constituted using the ripple 
board used as a wave type that the phenomenon in which the projected light to one 
certain projection surface reflects said projection surface S in the adjoining projection 
surface which intersects it, and the color tone of an adjoining projection surface 

20 becomes thin should be avoided. 

[0013]Below, the image generation method which generates the picture information 
which should be projected from said image projector machine P, and the image 
generating device using the method are explained. Memory storage (not shown) which 
stored the three-dimensional graphical data to which an image generating device 

25 expresses object space, It consists of the three-dimensional graphical data by the 
program which operates the graphics workstation (not shown) which generates desired 
two-dimensional graphical data, and its graphics workstation, The first image editing 
means that extracts the two-dimensional image data corresponding to predetermined 
viewpoint data from the three-dimensional graphical data which expresses 

30 functionally the object space of the request stored in said memory storage as a 
fluoroscopy direct projection to arbitrary surfaces of projection, It has the second 
image editing means distorted-ization-edited so that distortion produced when it 
projects to the projection surface which has a relation equivalent to said surface of 
projection from a view position which is different from the view position relation to 

35 said surface of projection in the two-dimensional image data extracted by said first 
image editing means may be amended beforehand, and constitutes. 
[0014]The editing procedure by the first editing means is explained based on the flow 
chart shown in drawing 6 . The three-dimensional graphical data which first expresses 
the object space of the request stored in said memory storage, That is, while reading 

40 into the internal memory of said graphics workstation the three dimensional shape 
data of the building arranged in object space, a color and texture data, writing data, 
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etc., the viewpoint data which becomes by the view position and direction (look) is read 
<#1, #2>. An experiencing person's view position in the evaluation positions R which 
view position R' mentioned above here as shown in drawing 7 . (it is hereafter 
described as "evaluation positions* 1 .) - so that it may correspond and the physical 
5 relationship of the evaluation positions R and the projection surface S may be held at a 
relation equivalent to the physical relationship of view position R' and 
surface -of-projection S', Box-like surface -of-projection S' is set up so that an altitude 
with transverse-plane Si of said projection surface S and S2 may lap with the direction 
from view position R' from the evaluation positions R. Next, although the projection 

10 from view position R f to surface-of-projection S' is extracted, surface-of-projection S 1 
also needs to extract those of S'Sfrom 1' s with eight sheet, and eight projections 
corresponding to it corresponding to the projection surface S. As shown in drawing 8 
(b), from view position R', make the altitude to surface-of-projection S'i into a look first, 
and Then, <#3>, illustrating through the surface-of-projection S'i - a field, i.e., view 

15 space, [ demarcate and ] Only the three-dimensional graphical data contained in this 
view space is chosen as an image display portion, <#4> and selected three-dimensional 
graphical data are transformed as a fluoroscopy direct projection to said 
surface-of-projection S'i, and a generating picture is carried out as <#5> and 
two-dimensional image data <#6>. Hereafter, as shown in (**) from drawing 8 (b), it 

20 applies to surface-of-projection S 'surface of projection S from 2' s, and <#6> is repeated 
from an above-mentioned step <#3>. 

[0015]Generally, projection when the distance of a viewpoint and a surface of 
projection is limited is called central projection, projection when direct projection has a 
right-angled angle which direction (optical axis) of a look and a surface of projection 

25 accomplish is said, and projection when fluoroscopy direct projection combines them is 
said. An above-mentioned step <#5> is explained in full detail, using drawing 7 . 
Coordinates calculation of a projection is performed from the relation between the 
world coordinate XYZ and the view point coordinate system xyz. The position of a 
viewpoint and the position of the environment of a direction, a subject, and its 

30 circumference are determined by the world coordinate fixed to the ground surface, and 
the Z-axis sets up the XY plane of a world coordinate perpendicularly horizontally. The 
y-axis sets the x axis of viewpoint coordinates as an optical axis in parallel become 
parallel to U axis of a UNV coordinate system. A surface of projection turns into LTV 
flat surface here. The arbitrary points p of space shall be defined in a world coordinate, 

35 and the coordinates shall be expressed with (X, Y, Z). If ** is set to alpha, at least (x e , 
y e , Ze), and a direction set an ascending vertical angle to beta for the coordinates of a 
viewpoint and the point p is expressed in a view point coordinate system as p - (x, y, z), 
the following expressions of relations will be realized among both. 
[0016] 

40 [Equation l] 
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[0017]Namely, it becomes a formula which performs transparent transformation of 
object shape by making the view point coordinate system xyz into the starting point, 
Coordinate conversion of the three-stage of carrying out parallel translation of the 
5 view point coordinate system, bringing the starting point of a view point coordinate 
system to viewpoint coordinates (x e , y e , z e ), rotating only the angle of direction alpha to 
the circumference of the Z-axis of a view point coordinate system, and rotating only 
the ascending vertical angle beta around a Y-axis will be performed. If the screen 
which projects a three dimensional image is provided at right angles to the x axis of a 

10 view point coordinate system and distance of sight (distance from a viewpoint to the 
starting point of a UVN coordinate system) is set to f, the coordinates (U, V) of point p ! 
on the surface of projection of the point p in space will be U=-f- (y/x) and V=-f- (z/x). 
It can come out and ask. When the viewpoint and the attention point L (X l, Yl, Zl) are 
known, by several 2. When an angle of direction and an ascending vertical angle can 

15 be found and distance Cl by the angle of direction, the ascending vertical angle, and 
the method attention point L of a viewpoint is known, viewpoint coordinates (x e , y e , z e ) 
can be found by several 3. 
[0018] 

[Equation 2] 

20 

[0019] 

[Equation 3] 

[0020]The two-dimensional image data of eight sheets corresponding to 

25 surface-of-projection S 'surface of projection S from i' s extracted by said first image 
editing means, From the view position R equivalent to the view position relation to 
surface -ofprojection S\ i.e., evaluation positions, When it projects so that the image in 
the boundary part of the state fit for the projection surface S which has a relation 
equivalent to surface -of-p rejection S', and the projection surface S which gets blocked 

30 and adjoins may continue, it becomes the composition of transparent transformation 
with similar figures geometrically, By that which it is distorted and is projected 
correctly [ there is nothing and ] (it is equivalent to video projecting device Pi and Ps.), 
the image with which the experiencing person who took a seat to the evaluation 
positions R of the previous virtual reality experiencing device was reflected in all the 

35 projection surfaces can be seen with a sense of togetherness. However, as mentioned 
above, since respectively peculiar exclusive space is needed, it becomes difficult 
actually to install two or more image projector machines projected to each projection 
surface S in the evaluation positions R. Then, if it installs so that it may project to the 
projection surface S which has a relation equivalent to said surface-of-projection S' 

40 from the evaluation positions R which are different from the view position relation to 
said surface-of-projection S' in arbitrary image projector machines, will solve the 
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problem of image projector machine installation, but. Since the optic axis of the optical 
system for projection over the projection surface S will shift with the look and a 
certain angle at the time of the transparent transformation in the first image editing 
means if the obtained two-dimensional image data is projected as it is, That is, since it 
5 is vertically unscreenable to a projection surface, it becomes what (it is equivalent to 
Ps from video projecting device P3.) image distortion generates. Then, the second 
image editing means is established that the image distortion produced in a projection 
surface should be amended beforehand by performing distorted -ized edit of an inverse 
characteristic beforehand to the two-dimensional image data extracted by said first 

10 image editing means. <#12> constituted so that image data may be outputted after 
reading the distorted- ized data to required each image data and image data of 
distorted-ized edit and performing the below-mentioned picture distortion-ized editing 
processing to <#11> and each image data, as said second image editing means is 
shown in drawing 9 <#13>, The picture distortion-ized editing processing of an 

15 above-mentioned step <#12> is explained in full detail below, as opposed to the source 
image of the rectangle which makes ad=bc=W and abed used as ab=cd=H a vertex as 
shown in drawing 10 (b) -- ad=W and b'c - distorted-ized edit is performed to the 
trapezoid picture which makes a vertex ab'c'd used as -W, height H ! . If it furthermore 
explains in full detail, as shown in drawing 11, When it enters by the predetermined 

20 incidence angle which becomes settled in the optic axis with the image projector 
machine P and the physical relationship of the projection surface S in a previous 
virtual reality experiencing device. If it projects so that a picture may be made to fit in 
the direction of length L' of the projection surface S (when the image projector 
machine has been arranged so that an optic axis may be leaned only to one side of a 

25 rectangular projection surface), a ratio with length L of virtual projection surface S" 
vertical to the optic axis at that time L/L 1 H' - since it becomes equal to /H, H' can 
be found from this relation -- W - W - it can be found with =(2H» -. H) W/H. 
Distorted-ized edit of each pixel which constitutes a picture uses the double ratio 
which maintains eternal relations also by projection. Since the projecting position of 

30 the 4th point that relative location with those points was given will be determined if 
those projecting positions are decided when three on the straight fine of space are 
projected to up to other straight lines according to the double ratio, As are shown in 
drawing 12. and the relation between AOBD/BOAD=A'C', B'D'/B'C, and A'D' is 
materialized and it is shown in drawing 10 (**) and (**), a source image three - a 

35 point -- a - e -- b - it - corresponding -- distorted —izing edit - the back - a picture 
■■ a " ' -* e -- ' -■ b ■- 1 (e is the middle point of the neighborhood ab here.) setting up - 
if - the -- four - a point - x ■■ receiving transformation positions ■■ x 1 becoming 
settled . Distorted-ized edit is made by repeating this about each pixel. Namely, 
above-mentioned projection surface Si, image projector machine Pi, and projection 

40 surface S2 and image projector machine P2 correspond to predetermined viewpoint 
data from the three-dimensional graphical data showing object space, The 
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two-dimensional image data extracted according to each as a fluoroscopy direct 
projection to at least two surfaces of projection which cross at arbitrary angles, It 
becomes the first movie projector style projected to the projection surface which has a 
relation equivalent to said surface of projection from a view position equivalent to the 
5 view position relation to said surface of projection, Projection surface S3 and image 
projector machine P3 to projection surface Ss and image projector machine Ps, It 
becomes the second movie projector style which projects said two-dimensional image 
data distorted-ization-edited so that distortion produced when it projects to the 
projection surface which has a relation equivalent to said surface of projection from a 
10 different view position from the view position relation to said surface of projection 
might be avoided. 

[0021] Another embodiment of this invention is described below. Although what 
constitutes the projection surface S from an orthogonal plane of the 5th page in 
transverse plane of four directions was explained, it may constitute from an 

15 embodiment mentioned above so that it may cross with an obtuse angle in addition to 
that that and each projection surface cross at right angles. By setting especially 
intersecting angles of a transverse plane and the upper surface as an obtuse angle, it 
becomes possible to reduce a feeling of oppression to an experiencing person. Although 
it is because this has an advantage which can install an image projector machine in an 

20 experiencing person's right-and-left both horizontal direct near position so that it may 
project separately in each field although what constituted an up-and-down transverse 
plane from two sheets of right and left was explained, the number of sheets is 
arbitrary. Although an embodiment mentioned above explained what projects a still 
picture using a slide projector as an image projector machine, video may be projected 

25 using a liquid crystal projector etc. It is good also as a system in which a corporal 
vision which adopted an anaglyph method, a liquid crystal shutter method, etc. is 
possible. In this case, an effect which makes not conspicuous some discontinuity of a 
projection picture looked at by boundary part of it not only becoming possible to do 
presence so more but a projection surface is acquired. Although an embodiment 

30 mentioned above explained a thing using a slide generated by an above-mentioned 
image generating device in a picture which should be beforehand projected as an 
image projector machine as a recording medium, For example, since interactive nature 
which can change arrangement of furniture etc. in an instant is required, a system can 
also consist of interior examination so that an image projector machine and an image 

35 generating device may be made to link and this demand can be met. For example, 
what adopts a graphics workstation as an image generating device linked to it can be 
considered, using a liquid crystal projector as an image projector machine. It cannot be 
overemphasized that arbitrary recording media, such as semiconductor memory, a 
magnetic disk, and an optical disc, can be used as a recording medium in these cases. 

40 Namely, two-dimensional image data corresponding to viewpoint data predetermined 
from three-dimensional graphical data showing object space, Extract as a projection to 
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arbitrary surfaces of projection, and extracted two-dimensional image data, A 
recording medium with which two-dimensional image data distorted- -ization- edited so 
that distortion produced when it projects to a projection surface which has a relation 
equivalent to said surface of projection from a different view position from a view 
5 position relation to said surface of projection might be amended beforehand was 
recorded, Arbitrary recording media, such as a slide with which the two-dimensional 
image data concerned was recorded, semiconductor memory, a magnetic disk, and an 
optical disc, are meant. Although an embodiment mentioned above explained as a 
thing made to correspond when an image projector machine had been arranged so that 

10 an optic axis may be leaned for distorted-ized editing processing by the second image 
editing means only to one side of a rectangular projection surface as an image editing 
method and a device, It is possible not to limit arrangement of a projection surface and 
an image projector machine to this, not to limit for an algorithm of distorted-ized 
editing processing for avoiding distortion then produced to an above-mentioned thing, 

15 and to use other method devices. It may constitute from an algorithm which 
parameterized distorted-ized editing processing based on arrangement of a projection 
surface and an image projector machine. That is, distorted-ization on a projection 
surface is decided by inclination by projection surface and an optic axis. Therefore, 
when an angle of an optic axis and a projection surface is vertical, there is no 

20 distortion, and when an optic axis leans to one of neighborhoods, or both 
neighborhoods, distorted-ized shape is decided by inclination. Namely, what is 
necessary is just to let three-dimensional inclination to a perpendicular direction to a 
projection surface of an optic axis be a parameter. It corresponds to predetermined 
viewpoint data from three-dimensional graphical data which expresses object space 

25 with an above-mentioned embodiment, Two-dimensional image data extracted 
according to each as a projection to at least two surfaces of projection which cross at 
arbitrary angles, The first movie projector style projected to a projection surface which 
has a relation equivalent to said surface of projection from a view position equivalent 
to a view position relation to said surface of projection, Explained a virtual reality 

30 experiencing device provided with both sides of the second movie projector style which 
projects said distorted- -ization- edited two-dimensional image data so that distortion 
produced when it projects to a projection surface which has a relation equivalent to 
said surface of projection from a different view position from a view position relation to 
said surface of projection might be amended beforehand, but. As a virtual reality 

35 experiencing device, it may constitute only from a second movie projector style, and 
may constitute only from a first movie projector style. In constituting only from a first 
movie projector style, two-dimensional image data extracted according to each so that 
a view position equivalent to a view position relation to said surface of projection may 
turn into a virtual light source position of a movie projector machine, It is realizable 

40 by building an optical system provided with a reflector made to reflect a projection 
bundle of rays from a movie projector machine arranged on the neighborhood. 
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Although an above-mentioned embodiment explained what carries out fluoroscopy 
direct projection as a projection, it may be parallel projection, and may be an oblique 
projection, and they may be those combination. 



5 [Brief Description of the Drawings] 

[Drawing l] The isometric drawing of a virtual reality experiencing device 
fDrawing 2l The isometric drawing of a virtual reality experiencing device 
[Drawing 3] The isometric drawing of a virtual reality experiencing device 
[Drawing 4] The top view of a virtual reality experiencing device 
10 [Drawing 5] The explanatory view of a virtual reality experiencing device 
[Drawing 6] Flow chart 

[Drawing 7] The explanatory view of projection conversion 
[Drawing 8l The explanatory view of projection conversion 
[Drawing 9l Flow chart 

15 fDrawing 10] The explanatory view of distorted-ized edit 
[Drawing ll] The explanatory view of distorted-ized edit 
[Drawing 12l The explanatory view of distorted-ized edit 
[Drawing 13] The explanatory view of a dome shape screen 
[Drawing 14] The explanatory view of an arch type screen 

20 [Drawing 15l The explanatory view of a core box screen 
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